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Figure 1a
Variable Heavy Chain DNA

3076_VH1A (SEQ ID NO: 1):
CAGGTGCAATTGGTTCAGTCTGGCGCGGAAGTGAAAAAACCGGGCAGCAGCGTGAAAGTGAGC
TGCAAAGCCTCCGGAGGCACTTTTTCTTCTAATGCTATTTCTTGGGTGCGCCAAGCCCCTGGGCA
GGGTCTCGAGTGGATGGGCAATATCTGGCCGATTTTTGGCACTGCGAATTACGCGCAGAAGTTT
CAGGGCCGGGTGACCATTACCGCGGATGAAAGCACCAGCACCGCGTATATGGAACTGAGCAGC
CTGCGTAGCGAAGATACGGCCGTGTATTATTGCGCGCGTAATGGTTATCTTGATACTAATACTTA
TATTGATTATTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA

3078_VH3 (SEQ ID NO: 2):
CAGGTGCAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGCGTCTGAG
CTGCGCGGCCTCCGGATTTACCTTTTICTGATTATGCTATGTCTTGGGTGCGCCAAGCCCCTGGG
AAGGGTCTCGAGTGGGTGAGCGCTATCCGTTATGATGGTAGCAATACCTATTATGCGGATAGCG
TGAAAGGCCGTTTTACCATTTCACGTGATAATTCGAAAAACACCCTGTATCTGCAAATGAACAGC
CTGCGTGCGGAAGATACGGCCGTGTATTATTGCGCGCGTTATTATTICTGGTATTTATCAGCATAT
TGATTATTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA

3081_ VH3 (SEQ ID NO: 3):
CAGGTGCAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGCGTCTGAG
CTGCGCGGCCTCCGGATTTACCTTTTCTTCTTATGCTCTTCATTGGGTGCGCCAAGCCCCTGGGA
AGGGTCTCGAGTGGGTGAGCTCTATCTCTGGTCTTGGTAGCACTACCTATTATGCGGATAGCGT
GAAAGGCCGTTTTACCATTTCACGTGATAATTCGAAAAACACCCTGTATCTGCAAATGAACAGCC
TGCGTGCGGAAGATACGGCCGTGTATTATTGCGCGCGTTATCATTATGAGTATCATTATTTTTICTT
CTGGTTTTGATAATTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA

3085_VHI1A (SEQ ID NO: 4):
CAGGTGCAATTGGTTCAGAGCGGCGCGGAAGTGAAAAAACCGGGCGCGAGCGTGAAAGTGAGC
TGCAAAGCCTCCGGATATACCTTTACTGGTTATTATATTAATTGGGTCCGCCAAGCCCCTGGGCA
GGGTCTCGAGTGGATGGGCTGGATCTTTCCGAATGGTGGCTCTACGGGTTACGCGCAGAAGTTT
CAGGGCCGGGTGACCATGACCCGTGATACCAGCATTAGCACCGCGTATATGGAACTGAGCAGC
CTGCGTAGCGAAGATACGGCCGTGTATTATTGCGCGCGTGGTAATATTTITATTTTTGATTATTGG
GGCCAAGGCACCCTGGTGACGGTTAGCTCA

3086_VH3 (SEQ ID NO: 5):
CAGGTGCAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGCGTCTGAG
CTGCGCGGCCTCCGGATTTACCTTTACTTCTTATTATATGCATTGGGTGCGCCAAGCCCCTGGGA
AGGGTCTCGAGTGGGTGAGCTATATCGATTCTTCTGGTAGCTCTACCTATTATGCGGATAGCGTG
AAAGGCCGTTTTACCATTTCACGTGATAATTCGAAAAACACCCTGTATCTGCAAATGAACAGCCT
GCGTGCGGAAGATACGGCCGTGTATTATTGCGCGCGTCAGCTTATGCCTTTTGGTGGTTATTTTG
ATGTTTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA

3087_ VH3 (SEQ ID NO: 6):
CAGGTGCAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGCGTCTGAG
CTGCGCGGCCTCCGGATTTACCTTTTCTTCTTATTATATGAATTGGGTGCGCCAAGCCCCTGGGA
AGGGTCTCGAGTGGGTGAGCGGTATCTCTGGTGATCCTAGCAATACCTATTATGCGGATAGCGT
GAAAGGCCGTTTTACCATTTCACGTGATAATTCGAAAAACACCCTGTATCTGCAAATGAACAGCC
TGCGTGCGGAAGATACGGCCGTGTATTATTIGCGCGCGTGATCTTCCTCTTGTTTATACTGGTTTT
GCTTATTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA
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3088_ VH3 (SEQ ID NO: 7):
CAGGTGCAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGCGTCTGAG
CTGCGCGGCCTCCGGATTTACCTTTTCTTCTTATGCTATGAATTGGGTGCGCCAAGCCCCTGGG
AAGGGTCTCGAGTGGGTGAGCGGTATCTCTTCTTGGGGTAGCTCTACCTATTATGCGGATAGCG
TGAAAGGCCGTTTTACCATTTCACGTGATAATTCGAAAAACACCCTGTATCTGCAAATGAACAGC
CTGCGTGCGGAAGATACGGCCGTGTATTATTIGCGCGCGTGAGGATGGTTCTTATATGACTGATT
ATTTTGCTTATTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA

3089 VH2 (SEQ ID NO: 8):
CAGGTGCAATTGAAAGAAAGCGGCCCGGCCCTGGTGAAACCGACCCAAACCCTGACCCTGACC
TGTACCTTTTCCGGATTTAGCCTGTCTTICTGATGGTATGGGTGTGGGTTGGATTCGCCAGCCGCC
TGGGAAAGCCCTCGAGTGGCTGGCTCTTATCGATTGGGATGATGATAAGCGTTATAGCACCAGC
CTGAAAACGCGTCTGACCATTAGCAAAGATACTTCGAAAAATCAGGTGGTGCTGACTATGACCAA
CATGGACCCGGTGGATACGGCCACCTATTATTGCGCGCGTTTTAATTGGTTTITATCGTCTTGCTT
TTGTTAATCCTGATGTTTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA

3101_ VH2 (SEQ ID NO: 9):
CAGGTGCAATTGAAAGAAAGCGGCCCGGCCCTGGTGAAACCGACCCAAACCCTGACCCTGACC
TGTACCTTTTCCGGATTTAGCCTGTCTACTICTCGTGTTGGTGTGTCTTGGATTCGCCAGCCGCC
TGGGAAAGCCCTCGAGTGGCTGGCTCATATCGATTGGAATGATGATAAGTATTATAGCACCAGC
CTGAAAACGCGTCTGACCATTAGCAAAGATACTTCGAAAAATCAGGTGGTGCTGACTATGACCAA
CATGGACCCGGTGGATACGGCCACCTATTATTGCGCGCGTGAGGATCGTCTTCTTGGTGGTTAT
GGTTATGATGTTTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA

3102_ VH4 (SEQ ID NO: 10):
CAGGTGCAATTGCAAGAAAGTGGTCCGGGCCTGGTGAAACCGGGCGAAACCCTGAGCCTGACC
TGCACCGTTTCCGGAGGCAGCATTTCTGGTAATTATTGGTCTTGGATTCGCCAGGCCCCTGGGA
AGGGTCTCGAGTGGATTGGCGATTATCATGGCTCTACCTATTATAATCCGAGCCTGAAAGGCCG

GGTGACCATTAGCGTTGATACTTCGAAAAACCAGTTTAGCCTGAAACTGAGCAGCGTGACGGCG
GAAGATACGGCCGTGTATTATTGCGCGCGTGAGCAGTATCATTGGGGTCTTGCTTGGACTGGTT
TTGATAATTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA

3127_VHS5 (SEQ ID NO: 11):
CAGGTGCAATTGGTTCAGAGCGGCGCGGAAGTGAAAAAACCGGGCGAAAGCCTGAAAATTAGCT
GCAAAGGTTCCGGATATTCCTTTTCTACTTCTTGGGTTGGTTGGGTGCGCCAGATGCCTGGGAA
GGGTCTCGAGTGGATGGGCATTATCGATCCGGATATTAGCTATACCTCTTATTCTCCGAGCTTTC
AGGGCCAGGTGACCATTAGCGCGGATAAAAGCATTAGCACCGCGTATCTTCAATGGAGCAGCCT
GAAAGCGAGCGATACGGCCATGTATTATTGCGCGCGTTATCTTATGGGTCTTGGTTATGATGTIT
GGGGCCAAGGCACCCTGGTGACGGTTAGCTCA

3128_ VH2 (SEQ ID NO: 12):
CAGGTGCAATTGAAAGAAAGCGGCCCGGCCCTGGTGAAACCGACCCAAACCCTGACCCTGACC

TGTACCTTTTCCGGATTTAGCCTGTCTTCTTCTGGTATGTCTGTGTCTTGGATTCGCCAGCCGCC

TGGGAAAGCCCTCGAGTGGCTGGCTCGTATCTATTCTGATGATTCTAAGTCTTATAGCACCAGCC
TGAAAACGCGTCTGACCATTAGCAAAGATACTTCGAAAAATCAGGTGGTGCTGACTATGACCAAC
ATGGACCCGGTGGATACGGCCACCTATTATTGCGCGCGTGCTGCTCATTGGAATGGTCCTCTTT

TTGATGTTTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA
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3129 VH3 (SEQ ID NO: 13):
CAGGTGCAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGCGTCTGAG
CTGCGCGGCCTCCGGATTTACCTTTTCTAATTATTCTATGAATTGGGTGCGCCAAGCCCCTGGGA
AGGGTCTCGAGTGGGTGAGCTATATCTATGGTGGTGGTAGCTATACCTATTATGCGGATAGCGT
GAAAGGCCGTTTTACCATTTCACGTGATAATTCGAAAAACACCCTGTATCTGCAAATGAACAGCC
TGCGTGCGGAAGATACGGCCGTGTATTATTGCGCGCGTCAGGCTGGTATGTATTTTGATGTTITG
GGGCCAAGGCACCCTGGTGACGGTTAGCTCA

3130_ VH4 (SEQ ID NO: 14):
CAGGTGCAATTGCAAGAAAGTGGTCCGGGCCTGGTGAAACCGGGCGAAACCCTGAGCCTGACC
TGCACCGTTTCCGGAGGCAGCATTGGTTATTATTGGAATTGGATTCGCCAGGCCCCTGGGAAGG
GTCTCGAGTGGATTGGCCATATCTCTCGTTTTGGCTCTACCAATTATAATCCGAGCCTGAAAGGC
CGGGTGACCATTAGCGTTGATACTTCGAAAAACCAGTTTAGCCTGAAACTGAGCAGCGTGACGG
CGGAAGATACGGCCGTGTATTATTGCGCGCGGGAGTATACTGGTAATGATTGGTATCGTCAGCA
GGGTCAGCATGCTGATTATTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA

3131_ VH2 (SEQ ID NO: 15):
CAGGTGCAATTGAAAGAAAGCGGCCCGGCCCTGGTGAAACCGACCCAAACCCTGACCCTGACC
TGTACCTTTTCCGGATTTAGCCTGTCTAATTCTGGTGTTGGTGTGGGTTGGATTCGCCAGCCGCC
TGGGAAAGCCCTCGAGTGGCTGGCTGATATCTATTCTGATACTACTAAGCGTTATAGCACCAGCC
TGAAAACGCGTCTGACCATTAGCAAAGATACTTCGAAAAATCAGGTGGTGCTGACTATGACCAAC
ATGGACCCGGTGGATACGGCCACCTATTATTGCGCGCGTTATGGTGAGGCTTATTTTGATTATTG
GGGCCAAGGCACCCTGGTGACGGTTAGCTCA

6183_VH3 (SEQ ID NO: 77)
CAGGTGCAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGCGTCTGAG
CTGCGCGGCCTCCGGATTTACCTTTTCTTCTTATTATATGAATTGGGTGCGCCAAGCCCCTGGGA
AGGGTCTCGAGTGGGTGAGCGGTATTAATATGGAGTCTACTCGTATTTATTATGCTGATTCTGTT
AAGGGTCGTTTTACCATTTCACGTGATAATTCGAAAAACACCCTGTATCTGCAAATGAACAGCCT
GCGTGCGGAAGATACGGCCGTGTATTATTGCGCGCGTGATCTTCCTCTTGTTITATACTGGTTTTG
CTTATTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA

6184_VH3 (SEQ ID NO: 78)
CAGGTGCAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGCGTCTGAG
CTGCGCGGCCTCCGGATTTACCTTTTCTTCTTATTATATGAATTGGGTGCGCCAAGCCCCTGGGA
AGGGTCTCGAGTGGGTGAGCGCTATTTCTCATGATGGTAATGTTAAGTATTATGCTGATTCTGTT
AAGGGTCGTTTTACCATTTCACGTGATAATTCGAAAAACACCCTGTATCTGCAAATGAACAGCCT
GCGTGCGGAAGATACGGCCGTGTATTATTGCGCGCGTGATCTTCCTCTTGTTTATACTGGTTTTG
CTTATTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA

6185_VH3 (SEQ ID NO: 79)
CAGGTGCAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGCGTCTGAG
CTGCGCGGCCTCCGGATTTACCTTTTCTTCTTATTATATGAATTGGGTGCGCCAAGCCCCTGGGA
AGGGTCTCGAGTGGGTGAGCGCTATTTCTATGAATGGTGATTATATTTCTTATGCTGATTICTGTTA
AGGGTCGTTTTACCATTTCACGTGATAATTCGAAAAACACCCTGTATCTGCAAATGAACAGCCTG
CGTGCGGAAGATACGGCCGTGTATTATTGCGCGCGTGATCTTCCTCTTGTTTATACTGGTTTTGC
TTATTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA
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6186_VH3 (SEQ ID NO: 80)
CAGGTGCAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGCGTCTGAG
CTGCGCGGCCTCCGGATTTACCTTTTCTTCTTATTATATGAATTGGGTGCGCCAAGCCCCTGGGA
AGGGTCTCGAGTGGGTGAGCGCTATTAATCTTTCTGGTTCTGCTAAGTATTATGCTGATTCTGTTA
AGGGTCGTTTTACCATTTCACGTGATAATTCGAAAAACACCCTGTATCTGCAAATGAACAGCCTG
CGTGCGGAAGATACGGCCGTGTATTATTGCGCGCGTGATCTTCCTCTTGTTTATACTGGTTTTGC
TTATTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA

6187_VH3 (SEQ ID NO: 81)
CAGGTGCAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGCGTCTGAG
CTGCGCGGCCTCCGGATTTACCTTTTICTTCTTATTATATGAATTGGGTGCGCCAAGCCCCTGGGA
AGGGTCTCGAGTGGGTGAGCGCTATTTCTTCTAATGGTGATATTACTTATTATGCTGATTCTGTTA
AGGGTCGTTTTACCATTTCACGTGATAATTCGAAAAACACCCTGTATCTGCAAATGAACAGCCTG
CGTGCGGAAGATACGGCCGTGTATTATTGCGCGCGTGATCTTCCTCTTGTTTATACTGGTTTTGC
TTATTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA

6188_VH3 (SEQ ID NO: 82)
CAGGTGCAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGCGTCTGAG
CTGCGCGGCCTCCGGATTTACCTTTTCTTCTTATTATATGAATTGGGTGCGCCAAGCCCCTGGGA
AGGGTCTCGAGTGGGTGAGCGCTATTTCTACTAATGGTTGGCAGACTTATTATGCTGATTCTGTT
AAGGGTCGTTTTACCATTTCACGTGATAATTCGAAAAACACCCTGTATCTGCAAATGAACAGCCT
GCGTGCGGAAGATACGGCCGTGTATTATTGCGCGCGTGATCTTCCTCTTGTTTATACTGGTTTTG
CTTATTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA

6189 VH3 (SEQ ID NO: 83)
CAGGTGCAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGCGTCTGAG
CTGCGCGGCCTCCGGATTTACCTTTTCTTCTTATTATATGAATTGGGTGCGCCAAGCCCCTGGGA
AGGGTCTCGAGTGGGTGAGCGCTATTAATATGATTGGTAATGTTACTAATTATGCTGATTCTGTTA
AGGGTCGTTTTACCATTTCACGTGATAATTCGAAAAACACCCTGTATCTGCAAATGAACAGCCTG
CGTGCGGAAGATACGGCCGTGTATTATTGCGCGCGTGATCTTCCTCTTGTTTATACTGGTTTTGC
TTATTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA

6190 VH3 (SEQ ID NO: 84)
CAGGTGCAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGCGTCTGAG
CTGCGCGGCCTCCGGATTTACCTTTTCTTCTTATTATATGAATTGGGTGCGCCAAGCCCCTGGGA
AGGGTCTCGAGTGGGTGAGCTATATTAATCCTAATGGTATGATGACTAATTATGCTGATTCTGTTA
AGGGTCGTTTTACCATTITCACGTGATAATTCGAAAAACACCCTGTATCTGCAAATGAACAGCCTG
CGTGCGGAAGATACGGCCGTGTATTATTGCGCGCGTGATCTTCCTCTTGTTTATACTGGTTTITGC
TTATTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA

6192_VH3 (SEQ ID NO: 85)
CAGGTGCAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGCGTCTGAG
CTGCGCGGCCTCCGGATTTACCTTTTCTTCTTATTATATGAATTGGGTGCGCCAAGCCCCTGGGA
AGGGTCTCGAGTGGGTGAGCGTTATTTCTCCTGGTGGTGAGGCTAAGTCTTATGCTGATTCTGTT
AAGGGTCGTTTTACCATTTCACGTGATAATTCGAAAAACACCCTGTATCTGCAAATGAACAGCCT
GCGTGCGGAAGATACGGCCGTGTATTATTGCGCGCGTGATCTTCCTCTTGTTTATACTGGTTTTG
CTTATTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA
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6195 VH3 (SEQ ID NO: 86)
CAGGTGCAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGCGTCTGAG
CTGCGCGGCCTCCGGATTTACCTTTTCTTCTTATTATATGAATTGGGTGCGCCAAGCCCCTGGGA
AGGGTCTCGAGTGGGTGAGCGCTATTTCTGGTAATGGTGGTCATACTTATTATGCTGATTCTGTT
AAGGGTCGTTTTACCATTTCACGTGATAATTCGAAAAACACCCTGTATCTGCAAATGAACAGCCT
GCGTGCGGAAGATACGGCCGTGTATTATTGCGCGCGTGATCTTCCTCTTGTTTATACTGGTTTTG
CTTATTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA

6197_VH3 (SEQ ID NO: 87)
CAGGTGCAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGCGTCTGAG
CTGCGCGGCCTCCGGATTTACCTTTTCTTCTTATTATATGAATTGGGTGCGCCAAGCCCCTGGGA
AGGGTCTCGAGTGGGTGAGCGCTATTTCTATGGATGGTGTTTATAAGTATTATGCTGATICTGTT
AAGGGTCGTTTTACCATTTCACGTGATAATTCGAAAAACACCCTGTATCTGCAAATGAACAGCCT
GCGTGCGGAAGATACGGCCGTGTATTATTGCGCGCGTGATCTTCCTCTTGTTTATACTGGTTTTG
CTTATTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA

6200_VH3 (SEQ ID NO: 88)
CAGGTGCAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGCGTCTGAG
CTGCGCGGCCTCCGGATTTACCTTTTICTTCTTATTATATGAATTGGGTGCGCCAAGCCCCTGGGA
AGGGTCTCGAGTGGGTGAGCGCTATTTCTAATAATGGTAATGTTACTTATTATGCTGATTCTGTTA
AGGGTCGTTTTACCATTTCACGTGATAATTCGAAAAACACCCTGTATCTGCAAATGAACAGCCTG
CGTGCGGAAGATACGGCCGTGTATTATTGCGCGCGTGATCTTCCTCTTGTTTATACTGGTTTTGC
TTATTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA

6201_VH3 (SEQ ID NO: 89)
CAGGTGCAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGCGTCTGAG
CTGCGCGGCCTCCGGATTTACCTTTTCTTCTTATTATATGAATTGGGTGCGCCAAGCCCCTGGGA
AGGGTCTCGAGTGGGTGAGCGCTATTTCTATGCATGGTGATACTACTTATTATGCTGATTCTGTT
AAGGGTCGTTTTACCATTTCACGTGATAATTCGAAAAACACCCTGTATCTGCAAATGAACAGCCT
GCGTGCGGAAGATACGGCCGTGTATTATTGCGCGCGTGATCTTCCTCTTGTITATACTGGTTTTG
CTTATTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA

6204_VH3 (SEQ ID NO: 90)
CAGGTGCAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGCGTCTGAG
CTGCGCGGCCTCCGGATTTACCTTTTCTTCTTATGCTATGAATTGGGTGCGCCAAGCCCCTGGG
AAGGGTCTCGAGTGGGTGAGCCATATTCGTAAGAAGAATACTTCTTATACTACTGAGTATGCTGC
TTCTGTTAAGGGTCGTTTTACCATTTCACGTGATAATTCGAAAAACACCCTGTATCTGCAAATGAA
CAGCCTGCGTGCGGAAGATACGGCCGTGTATTATTGCGCGCGTGAGGATGGTTCTTATATGACT
GATTATTTTGCTTATTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA

6214_VH3 (SEQ ID NO: 91)
CAGGTGCAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGCGTCTGAG
CTGCGCGGCCTCCGGATTTACCTTTTCTTCTTATGCTATGAATTGGGTGCGCCAAGCCCCTGGG
AAGGGTCTCGAGTGGGTGAGCAATATTCAGCGTGTTGGTTCTACTTATTATGCTGATTCTGTTAA
GGGTCGTTTTACCATTTCACGTGATAATTCGAAAAACACCCTGTATCTGCAAATGAACAGCCTGC
GTGCGGAAGATACGGCCGTGTATTATTGCGCGCGTGAGGATGGTTCTTATATGACTGATTATTTT
GCTTATTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA
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3077_VHI1B (SEQ ID NO: 111)
CAGGTGCAATTGGTTCAGAGCGGCGCGGAAGTGAAAAAACCGGGCGCGAGCGTGAAAGTGAGC
TGCAAAGCCTCCGGATATACCTTTACTTCTTATTCTATTAATTGGGTCCGCCAAGCCCCTGGGCA

GGGTCTCGAGTGGATGGGCTATATCGATCCGAATCGTGGCAATACGAATTACGCGCAGAAGTTT
CAGGGCCGGGTGACCATGACCCGTGATACCAGCATTAGCACCGCGTATATGGAACTGAGCAGC

CTGCGTAGCGAAGATACGGCCGTGTATTATTGCGCGCGTGAGTATATTTATTTTATTCATGGTAT

GCTTGATTTTTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA

3079 _VH3 (SEQ ID NO: 112)
CAGGTGCAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGCGTCTGAG
CTGCGCGGCCTCCGGATTTACCTTTTCTAATTATGGTATGCATTGGGTGCGCCAAGCCCCTGGG
AAGGGTCTCGAGTGGGTGAGCAATATCCGTTCTGATGGTAGCTGGACCTATTATGCGGATAGCG
TGAAAGGCCGTTTTACCATTTCACGTGATAATTCGAAAAACACCCTGTATCTGCAAATGAACAGC
CTGCGTGCGGAAGATACGGCCGTGTATTATTGCGCGCGTCGTTATTGGTCTAAGTCTCATGCTTC
TGTTACTGATTATTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA

3080_ VH3 (SEQ ID NO: 113)
CAGGTGCAATTGGTGGAAAGCGGCGGCGGCCTGGTGCAACCGGGCGGCAGCCTGCGTCTGAG
CTGCGCGGCCTCCGGATTTACCTTTTCTTCTTATGGTATGCATTGGGTGCGCCAAGCCCCTGGG
AAGGGTCTCGAGTGGGTGAGCAATATCTATTCTGATGGTAGCAATACCTTTTATGCGGATAGCGT
GAAAGGCCGTTTTACCATTTCACGTGATAATTCGAAAAACACCCTGTATCTGCAAATGAACAGCC
TGCGTGCGGAAGATACGGCCGTGTATTATTGCGCGCGTAATATGTATCGTTGGCCTTTTCATTAT
TTTTTTGATTATTGGGGCCAAGGCACCCTGGTGACGGTTAGCTCA
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(CDR Regions in Bold or underlined)

3076_VHIA (SEQ ID NO: 16):
QVALVQSGAEVKKPGSSVKVSCKASGGTFSSNAISWVRQAPGQGLEWMGNIWPIFGTANYAQKFQ
GRVTITADESTSTAYMELSSLRSEDTAVYYCARNGYLDTNTYIDYWGQGTLVTVSS

3078_VH3 (SEQ ID NO: 17):
QVQLVESGGGLVQPGGSLRLSCAASGFTFSDY AMSWVRQAPGKGLEWVSAIRYDGSNTYYADSVK
GRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARYYSGIYQHIDYWGQGTLVTVSS

3081_ VH3 (SEQ ID NO: 18):
QVOLVESGGGLVQPGGSLRLSCAASGFTFSSYALHWVRQAPGKGLEWVSSISGLGSTTYYADSVK
GRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARYHYEYHYFSSGFDNWGQGTLVTVSS

3085_ VHIA (SEQ ID NO: 19):
QVOLVQSGAEVKKPGASVKVSCKASGYTFTGYYINWVRQAPGQGLEWMGWIFPNGGSTGYAQKF
QGRVTMTRDTSISTAYMELSSLRSEDTAVYYCARGNIFIFDYWGQGTLVTVSS

3086_VH3 (SEQ ID NO: 20):
QVQLVESGGGLVQPGGSLRLSCAASGFTFTSYYMHWVRQAPGKGLEWVSYIDSSGSSTYYADSVK
GRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARQLMPFGGYFDVWGQGTLVTVSS

3087_ VH3 (SEQ ID NO: 21):
QVOLVESGGGLVQPGGSLRLSCAASGFTFSSYYMNWVRQAPGKGLEWVSGISGDPSNTYYADSVK
GRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARDLPLVYTGFAYWGQGTLVTVSS

3088_ VH3 (SEQ ID NO: 22):
QVOLVESGGGLVQPGGSLRLSCAASGFTFSSYAMNWVRQAPGKGLEWVSGISSWGSSTYYADSV
KGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAREDGSYMTDYFAYWGQGTLVTVSS

3089_ VH2 (SEQ ID NO: 23):
QVQLKESGPALVKPTQTLTLTCTFSGFSLSSDGMGVGWIRQPPGKALEWLALIDWDDDKRYSTSLK
TRLTISKDTSKNQVVLTMTNMDPVDTATYYCARFNWFYRLAFVNPDVWGQGTLVTVSS

3101_ VH2 (SEQ ID NO: 24):
QVQLKESGPALVKPTQTLTLTCTFSGFSLSTSRVGVSWIRQPPGKALEWLAHIDWNDDKYYSTSLKT
RLTISKDTSKNQVVLTMTNMDPVDTATYYCAREDRLLGGYGYDVWGQGTLVTVSS
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3102_ VH4 (SEQ ID NO: 25):
QVQLQESGPGLVKPGETLSLTCTVSGGSISGNYWSWIRQAPGKGLEWIGDYHGSTYYNPSLKGRVT
ISVDTSKNQFSLKLSSVTAEDTAVYYCAREQYHWGLAWTGFDNWGQGTLVTVSS

3127_VHS5 (SEQ ID NO: 26):
QVQLVQSGAEVKKPGESLKISCKGSGYSFSTSWVGWVRQMPGKGLEWMGIIDPDISYTSYSPSFQG
QVTISADKSISTAYLQWSSLKASDTAMYYCARYLMGLGYDVWGQGTLVTVSS

3128 VH2 (SEQ ID NO: 27):
QVQLKESGPALVKPTQTLTLTCTFSGFSLSSSGMSVSWIRQPPGKALEWLARIYSDDSKSYSTSLKT
RLTISKDTSKNQVVLTMTNMDPVDTATYYCARAAHWNGPLFDVWGQGTLVTVSS

3129 VH3 (SEQ ID NO: 28):
QVQLVESGGGLVQPGGSLRLSCAASGFTFSNYSMNWVRQAPGKGLEWVSYIYGGGSYTYYADSVK
GRFTISRDNSKNTLYLQGMNSLRAEDTAVYYCARQAGMYFDVWGQGTLVTVSS

3130_ VH4 (SEQ ID NO: 29):
QVQLQESGPGLVKPGETLSLTCTVSGGSIGYYWNWIRQAPGKGLEWIGHISRFGSTNYNPSLKGRY
TISVDTSKNQFSLKLSSVTAEDTAVYYCAREYTGNDWYRQQGQHADYWGQGTLVTVSS

3131_ VH2 (SEQ ID NO: 30):
QVQLKESGPALVKPTQTLTLTCTFSGFSLSNSGVGVGWIRQPPGKALEWLADIYSDTTKRYSTSLKT
RLTISKDTSKNQVVLTMTNMDPVDTATYYCARYGEAYFDYWGQGTLVTVSS

6183 VH3 (SEQ ID NO: 92)
QVQLVESGGGLVQPGGSLRLSCAASGFTFSSYYMNWVRQAPGKGLEWVYSGINMESTRIYYADSVK
GRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARDLPLVYTGFAYWGQGTLVTVSS

6184 _VH3 (SEQ ID NO: 93)
QVQLVESGGGLVQPGGSLRLSCAASGFTFSSYYMNWVRQAPGKGLEWVSAISHDGNVKYYADSVK
GRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARDLPLVYTGFAYWGQGTLVTVSS

6185_VH3 (SEQ ID NO: 94)
QVQLVESGGGLVQPGGSLRLSCAASGFTESSYYMNWVRQAPGKGLEWVSAISMNGDYISYADSVK
GRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARDLPLVYTGFAYWGQGTLVTVSS

6186_VH3 (SEQ ID NO: 95)
QVQLVESGGGLVQPGGSLRLSCAASGFTFSSYYMNWVRQAPGKGLEWVSAINLSGSAKYYADSVK
GRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARDLPLVYTGFAYWGQGTLVTVSS
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6187_VH3 (SEQ ID NO: 96)
QVQLVESGGGLVQPGGSLRLSCAASGFTESSYYMNWVRQOAPGKGLEWVSAISSNGDITYYADSVKG
RFTISRDNSKNTLYLQMNSLRAEDTAVYYCARDLPLVYTGFAYWGQGTLVTVSS

6188_VH3 (SEQ ID NO: 97)
QVQLVESGGGLVQPGGSLRLSCAASGFTFSSYYMNWVRQAPGKGLEWVSAISTNGWQTYYADSVK
GRFTISRDNSKNTLYLQMNSELRAEDTAVYYCARDLPLVYTGFAYWGQGTLVTVSS

6189 _VH3 (SEQ ID NO: 98)
QVQLVESGGGLVQPGGSLRLSCAASGETFSSYYMNWVRQAPGKGLEWVSAINMIGNVTNYADSVK
GRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARDLPLVYTGFAYWGQGTLVTVSS

6190_VH3 (SEQ ID NO: 99)
QVQLVESGGGLVQPGGSLRLSCAASGFTFSSYYMNWVRQAPGKGLEWVSYINPNGMMTNYADSVK
GRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARDLPLVYTGFAYWGQGTLVTVSS

6192_VH3 (SEQ ID NO: 100)
QVQLVESGGGLVQPGGSLRLSCAASGFTFSSYYMNWVRQAPGKGLEWVSVISPGGEAKSYADSVK
GRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARDLPLVYTGFAYWGQGTLVTVSS

6195 _VH3 (SEQ ID NO: 101)
QVQLVESGGGLVQPGGSLRLSCAASGFTEFSSYYMNWVRQAPGKGLEWVSAISGNGGHTYYADSVK
GRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARDLPLVYTGFAYWGQGTLVTVSS

6197 VH3 (SEQ ID NO: 102)
QVQLVESGGGLVQPGGSLRLSCAASGFTFSSYYMNWVRQAPGKGLEWVSAISMDGVYKYYADSVK
GRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARDLPLVYTGFAYWGQGTLVTVSS

6200_VH3 (SEQ ID NO: 103)
QVQLVESGGGLVQPGGSLRLSCAASGFTFSSYYMNWVRQAPGKGLEWVSAISNNGNVTYYADSVK
GRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARDLPLVYTGFAYWGQGTLVTVSS

6201_VH3 (SEQ ID NO: 104)
QVQLVESGGGLVQPGGSLRLSCAASGFTFSSYYMNWVRQAPGKGLEWVSAISMHGDTTYYADSVK
GRFTISRDNSKNTLYLOMNSLRAEDTAVYYCARDLPLYYTGFAYWGQGTLVTVSS

6204_VH3 (SEQ ID NO: 105)
QVQLVESGGGLVQPGGSLRLSCAASGFTFSSYAMNWVRQAPGKGLEWYVSHIRKKNTSYTTEYAAS
VKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAREDGSYMTDYFAYWGQGTLVTVSS
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Figure 1b (Continued)

6214_VH3 (SEQ ID NO: 106)
QVQLVESGGGLVQPGGSLRLSCAASGFTFSSYAMNWVRQAPGKGLEWYVSNIQRVGSTYYADSVKG
RFTISRDNSKNTLYLQMNSLRAEDTAVYYCAREDGSYMTDYFAYWGQGTLVTVSS

3077_VH1B (SEQ ID NO: 114)
QVQAQLVQSGAEVKKPGASVKVSCKASGYTFTSYSINWVRQAPGQGLEWMGYIDPNRGNTNYAQKFQ
GRVTMTRDTSISTAYMELSSLRSEDTAVYYCAREYIYFIHGMLDFWGQGTLVTVSS

3079_VH3 (SEQ ID NO: 115)
QVQLVESGGGLVQPGGSLRLSCAASGFTFSNY GMHWVRQAPGKGLEWVSNIRSDGSWTYYADSV
KGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARRYWSKSHASVTDYWGQGTLVTVSS

3080_ VH3 (SEQ ID NO: 116)
QVQLVESGGGLVQPGGSLRLSCAASGFTFSSYGMHWYVRQAPGKGLEWVSNIYSDGSNTFYADSVK
GRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARNMYRWPFHYFFDYWGQGTLVTVSS
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Figure 2a
Variable Light Chain DNA

3076_V1lambda 2 (SEQ ID NO: 31):
GATATCGCACTGACCCAGCCAGCTTCAGTGAGCGGCTCACCAGGTCAGAGCATTACCATCTCGT
GTACGGGTACTAGCAGCGATATTGGTGCTTATGTGTCTTGGTACCAGCAGCATCCCGGGAAGGC
GCCGAAACTTATGATTTATGAGGTTTCTTCTCGTCCCTCAGGCGTGAGCAACCGTTTTAGCGGAT
CCAAAAGCGGCAACACCGCGAGCCTGACCATTAGCGGCCTGCAAGCGGAAGACGAAGCGGATT
ATTATTGCTCTTCTTATGATCTTACTCCTCCTGGTAAGGTGTTTGGCGGCGGCACGAAGTTAACC
GTTCTTGGCCAG

3078 Vllambda 3 (SEQ ID NO: 32):
GATATCGAACTGACCCAGCCGCCTTCAGTGAGCGTTGCACCAGGTCAGACCGCGCGTATCTCGT
GTAGCGGCGATAATATTGGTCATTATTATGTTTCTTGGTACCAGCAGAAACCCGGGCAGGCGCC
AGTTCTTGTGATTTATGGTGATAATAATCGTCCCTCAGGCATCCCGGAACGCTTTAGCGGATCCA
ACAGCGGCAACACCGCGACCCTGACCATTAGCGGCACTCAGGCGGAAGACGAAGCGGATTATT
ATTGCGCTTCTGATGTTGGTTCTCTTGATGTGTTTGGCGGCGGCACGAAGTTAACCGTTCTTGGC
CAG

3081_ Vk kappa 3 (SEQ ID NO: 33):
GATATCGTGCTGACCCAGAGCCCGGCGACCCTGAGCCTGTCTCCGGGCGAACGTGCGACCCTG
AGCTGCAGAGCGAGCCAGACTGGTTCTACTTCTTATCTGGCTTGGTACCAGCAGAAACCAGGTC
AAGCACCGCGTCTATTAATTTATGATGCTTCTAAGCGTGCAACTGGGGTCCCGGCGCGTTTTAGC
GGCTCTGGATCCGGCACGGATTTTACCCTGACCATTAGCAGCCTGGAACCTGAAGACTTTGCGA
CTTATTATTGCCATCAGTATTATAACGTTCCTCATACCTTTGGCCAGGGTACGAAAGTTGAAATTA
AACGTACG

3085 _Vllambda 1 (SEQ ID NO: 34):
GATATCGTGCTGACCCAGCCGCCTTCAGTGAGTGGCGCACCAGGTCAGCGTGTGACCATCTCGT
GTAGCGGCAGCAGCAGCAACATTGGTAATAATTATGTGTCTTGGTACCAGCAGTTGCCCGGGAC
GGCGCCGAAACTTCTGATTTATGGTGATGATCAGCGTCCCTCAGGCGTGCCGGATCGTTTTAGC
GGATCCAAAAGCGGCACCAGCGCGAGCCTTGCGATTACGGGCCTGCAAAGCGAAGACGAAGCG
GATTATTATTGCCAGTCTTATGGTACTTTTTCTTCTTTTGTGTTTGGCGGCGGCACGAAGTTAACC
GTTCTTGGCCAG

3086 _Vk kappa 1 (SEQ ID NO: 35):
GATATCCAGATGACCCAGAGCCCGTCTAGCCTGAGCGCGAGCGTGGGTGATCGTGTGACCATTA
CCTGCAGAGCGAGCCAGAATATTTCTCAGTGGCTGAATTGGTACCAGCAGAAACCAGGTAAAGC
ACCGAAACTATTAATTTATGGTGCTTCTAATTTGCAAAGCGGGGTCCCGTCCCGTTTTAGCGGCT
CTGGATCCGGCACTGATTTTACCCTGACCATTAGCAGCCTGCAACCTGAAGACTTTGCGACTTAT
TATTGCCAGCAGTATTATGATCTTCCTAATACCTTTGGCCAGGGTACGAAAGTTGAAATTAAACGT
ACG

3087_ VI lambda 3 (SEQ ID NO: 36):
GATATCGAACTGACCCAGCCGCCTTCAGTGAGCGTTGCACCAGGTCAGACCGCGCGTATCTCGT
GTAGCGGCGATAATCTTCGTCATTATTATGTTTATTGGTACCAGCAGAAACCCGGGCAGGCGCCA
GTTCTTGTGATTTATGGTGATTCTAAGCGTCCCTCAGGCATCCCGGAACGCTTTAGCGGATCCAA
CAGCGGCAACACCGBCGACCCTGACCATTAGCGGCACTCAGGCGGAAGACGAAGCGGATTATTA
TTGCCAGACTTATACTGGTGGTGCTTCTCTTGTGTTTGGCGGCGGCACGAAGTTAACCGTTCTTG
GCCAG
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Figure 2a (Continued)

3088_ Vllambda 3 (SEQ ID NO: 37):
GATATCGAACTGACCCAGCCGCCTTCAGTGAGCGTTGCACCAGGTCAGACCGCGCGTATCTCGT
GTAGCGGCGATAATATTGGTCATTATTATGTTTCTTGGTACCAGCAGAAACCCGGGCAGGCGCC
AGTTCTTGTGATTTATTCTGATTCTAATCGTCCCTCAGGCATCCCGGAACGCTTTAGCGGATCCA
ACAGCGGCAACACCGCGACCCTGACCATTAGCGGCACTCAGGCGGAAGACGAAGCGGATTATT
ATTGCCAGTCTTATAATGGTACTTATGTGTTTGGCGGCGGCACGAAGTTAACCGTTCTTGGCCAG

3089_ Vk kappa 3 (SEQ ID NO: 38):
GATATCGTGCTGACCCAGAGCCCGGCGACCCTGAGCCTGTCTCCGGGCGBAACGTGCGACCCTG
AGCTGCAGAGCGAGCCAGTCTGTTTCTTCTTCTTATCTGGCTTGGTACCAGCAGAAACCAGGTCA
AGCACCGCGTCTATTAATTTATGGTGCTTCTTCTCGTGCAACTGGGGTCCCGGCGCGTTTTAGCG
GCTCTGGATCCGGCACGGATTTTACCCTGACCATTAGCAGCCTGGAACCTGAAGACTTTGCGGT
TTATTATTGCCAGCAGGGTTATAATTCTCCTTTTACCTTTGGCCAGGGTACGAAAGTTGAAATTAA
ACGTACG

3101_ V1 lambda 3 (SEQ ID NO: 39):
GATATCGAACTGACCCAGCCGCCTTCAGTGAGCGTTGCACCAGGTCAGACCGCGCGTATCTCGT
GTAGCGGCGATTCTCTTGGTTCTTATTATGTTCATTGGTACCAGCAGAAACCCGGGCAGGCGCC
AGTTCTTGTGATTGGTGATGATACTAAGCGTCCCTCAGGCATCCCGGAACGCTTTAGCGGATCCA
ACAGCGGCAACACCGCGACCCTGACCATTAGCGGCACTCAGGCGGAAGACGAAGCGGATTATT
ATTGCGGTTCTCGTACTGGTTATAATAATTCTTITTGTGTTTGGCGGCGGCACGAAGTTAACCGTT
CTTGGCCAG

3102_V'1lambda 3 (SEQ ID NO: 40):
GATATCGAACTGACCCAGCCGCCTTCAGTGAGCGTTGCACCAGGTCAGACCGCGCGTATCTCGT
GTAGCGGCGATAATCTTGGTCATTATTATGTTTCTTGGTACCAGCAGAAACCCGGGCAGGCGCC
AGTTCTTGTGATTTATGATGATTCTGATCGTCCCTCAGGCATCCCGGAACGCTTTAGCGGATCCA
ACAGCGGCAACACCGCGACCCTGACCATTAGCGGCACTCAGGCGGAAGACGAAGCGGATTATT
ATTGCGGTGCTTATGCTATGCATATGACTGTGTTTGGCGGCGGCACGAAGTTAACCGTTCTTGGC
CAG

3127_Vlilambda 2 (SEQ ID NO: 41):
GATATCGCACTGACCCAGCCAGCTTCAGTGAGCGGCTCACCAGGTCAGAGCATTACCATCTCGT
GTACGGGTACTAGCAGCGATGTTGGTGCTATTAATTATGTGTCTTGGTACCAGCAGCATCCCGG
GAAGGCGCCGAAACTTATGATTTATGATGTTAATAAGCGTCCCTCAGGCGTGCCGGATCGTTTTA
GCGGATCCAAAAGCGGCAACACCGCGAGCCTGACCATTAGCGGCCTGCAAGCGGAAGACGAAG
CGGATTATTATTGCGGTTCTTATACTATGCAGGTTGGTTCTTATGTGTTTGGCGGCGGCACGAAG
TTAACCGTTCTTGGCCAG

3128_Vllambda 3 (SEQ ID NO: 42):
GATATCGAACTGACCCAGCCGCCTTCAGTGAGCGTTGCACCAGGTCAGACCGCGCGTATCTCGT
GTAGCGGCGATAATATTGGTCATTATTATGCTCATTGGTACCAGCAGAAACCCGGGCAGGCGCC
AGTTGTTGTGATTTATGATGATAATGATCGTCCCTCAGGCATCCCGGAACGCTTTAGCGGATCCA
ACAGCGGCAACACCGCGACCCTGACCATTAGCGGCACTCAGGCGGAAGACGAAGCGGATTATT
ATTGCCAGGCTTATACTGGTGATGGTGGTCGTGTGTTTGGCGGCGGCACGAAGTTAACCGTTCT
TGGCCAG
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Figure 2a (Continued)

3129_VI1lambda 3 (SEQ ID NO: 43):
GATATCGAACTGACCCAGCCGCCTTCAGTGAGCGTTGCACCAGGTCAGACCGCGCGTATCTCGT
GTAGCGGCGATAATCTTGGTTCTAAGGTTGTTTCTTGGTACCAGCAGAAACCCGGGCAGGCGCC
AGTTCTTGTGATTTATTATGATAATAAGCGTCCCTCAGGCATCCCGGAACGCTTTAGCGGATCCA

ACAGCGGCAACACCGCGACCCTGACCATTAGCGGCACTCAGGCGGAAGACGAAGCGGATTATT

ATTGCCAGTCTTATACTTTTGAGTCTGGTTICTGTTIGTGTTTGGCGGCGGCACGAAGTTAACCGTT

CTTGGCCAG

3130_ VI lambda 3 (SEQ ID NO: 44):
GATATCGAACTGACCCAGCCGCCTTCAGTGAGCGTTGCACCAGGTCAGACCGCGCGTATCTCGT
GTAGCGGCGATAATCTTGGTCATTATTATGTTGATTGGTACCAGCAGAAACCCGGGCAGGCGCC

AGTTCTTGTGATTTATGCTGATAATAATCGTCCCTCAGGCATCCCGGAACGCTTTAGCGGATCCA
ACAGCGGCAACACCGCGACCCTGACCATTAGCGGCACTCAGGCGGAAGACGAAGCGGATTATT

ATTGCTCTTCTTATTCTCAGCAGTCTATGGTGTTTGGCGGCGGCACGAAGTTAACCGTTCTTGGC
CAG

3131_ Vllambda 3 (SEQ ID NO: 45):
GATATCGAACTGACCCAGCCGCCTTCAGTGAGCGTTGCACCAGGTCAGACCGCGCGTATCTCGT
GTAGCGGCGATAATCTTGGTAATTTTTATGTTCATTGGTACCAGCAGAAACCCGGGCAGGCGCC
AGTTCTTGTGATTTATGAGGATTCTAATCGTCCCTCAGGCATCCCGGAACGCTTTAGCGGATCCA
ACAGCGGCAACACCGCGACCCTGACCATTAGCGGCACTCAGGCGGAAGACGAAGCGGATTATT
ATTGCTCTTCTTGGGATATGTATCGTACTATTTTTGTGTTTGGCGGCGGCACGAAGTTAACCGTTC
TTGGCCAG

6278 V1lambda 3 (SEQ ID NO: 107)
GATATCGAACTGACCCAGCCGCCTTCAGTGAGCGTTGCACCAGGTCAGACCGCGCGTATCTCGT
GTAGCGGCGATAATATTGGTCATTATTATGTTTCTTGGTACCAGCAGAAACCCGGGCAGGCGCC
AGTTCTTGTGATTTATTCTGATTCTAATCGTCCCTCAGGCATCCCGGAACGCTTTAGCGGATCCA
ACAGCGGCAACACCGCGACCCTGACCATTAGCGGCACTCAGGCGGAAGACGAAGCGGATTATT
ATTGCCAGTCTGCTGATAATTTTCCTTTTGTGTTTGGCGGCGGCACGAAGTTAACCGTCCTAGGT
CAG

6279 _Vllambda 3 (SEQ ID NO: 108)
GATATCGAACTGACCCAGCCGCCTTCAGTGAGCGTTGCACCAGGTCAGACCGCGCGTATCTCGT
GTAGCGGCGATAATATTGGTCATTATTATGTTTCTTGGTACCAGCAGAAACCCGGGCAGGCGCC
AGTTCTTGTGATTTATTCTGATTCTAATCGTCCCTCAGGCATCCCGGAACGCTTTAGCGGATCCA
ACAGCGGCAACACCGCGACCCTGACCATTAGCGGCACTCAGGCGGAAGACGAAGCGGATTATT
ATTGCCAGTCTTATACTATGTCTGATGTTCTTGTTGTGTTTGGCGGCGGCACGAAGTTAACCGTC
CTAGGTCAG

3077_Vk kappa 2 (SEQ ID NO: 117)
GATATCGTGATGACCCAGAGCCCACTGAGCCTGCCAGTGACTCCGGGCGAGCCTGCGAGCATT
AGCTGCAGAAGCAGCCAAAGCCTGCTTTTTATTGATGGCAATAATTATCTGAATTGGTACCTTCAA
AAACCAGGTCAAAGCCCGCAGCTATTAATTTATCTTGGTTCTAATCGTGCCAGTGGGGTCCCGGA
TCGTTITAGCGGCTCTGGATCCGGCACCGATTTTACCCTGAAAATTAGCCGTGTGGAAGCTGAA
GACGTGGGCGTGTATTATTGCCAGCAGTATTCTTCTAAGTCTGCTACCTTTGGCCAGGGTACGAA
AGTTGAAATTAAACGTACG
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Figure 2a (Continued)

3079_Vk kappa 1 (SEQ ID NO: 118)
GATATCCAGATGACCCAGAGCCCGTCTAGCCTGAGCGCGAGCGTGGGTGATCGTGTGACCATTA
CCTGCAGAGCGAGCCAGGATATTTCTGCTTTTCTGAATTGGTACCAGCAGAAACCAGGTAAAGCA
CCGAAACTATTAATTTATAAGGTTTCTAATTTGCAAAGCGGGGTCCCGTCCCGTTTTAGCGGCTC
TGGATCCGGCACTGATTTTACCCTGACCATTAGCAGCCTGCAACCTGAAGACTTTGCGACTTATT
ATTGCCAGCAGGCTTATTCTGGTTCTATTACCTTTGGCCAGGGTACGAAAGTTGAAATTAAACGT
ACG

3080_VI1lambda 3 (SEQ ID NO: 119)
GATATCGAACTGACCCAGCCGCCTTCAGTGAGCGTTGCACCAGGTCAGACCGCGCGTATCTCGT
GTAGCGGCGATAATATTGGTAATAAGTATGTTTCTTGGTACCAGCAGAAACCCGGGCAGGCGCC
AGTTGTTGTGATTTATGGTGATAATAATCGTCCCTCAGGCATCCCGGAACGCTTTAGCGGATCCA
ACAGCGGCAACACCGCGACCCTGACCATTAGCGGCACTCAGGCGGAAGACGAAGCGGATTATT
ATTGCTCTTCTTATGATTCTTCTTATTTTGTGTTTGGCGGCGGCACGAAGTTAACCGTTCTTGGCC
AG
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Figure 2b
Variable Light Chain Peptide
(CDR Regions in Bold or underlined)

3076_V1lambda 2 (SEQ ID NO: 46):
DIALTQPASVSGSPGQSITISCTGTSSDIGAYVSWYQQHPGKAPKLMIYEVSSRPSGVSNRFSGSKSG
NTASLTISGLQAEDEADYYCSSYDLTPPGKVFGGGTKLTVLGQ

3078_V1lambda 3 (SEQ ID NO: 47):
DIELTQPPSVSVAPGQTARISCSGDNIGHYYVSWYQQKPGQAPVLVIYGDNNRPSGIPERFSGSNSG
NTATLTISGTQAEDEADYYCASDVGSLDVFGGGTKLTVLGQ

3081_ Vk kappa 3 (SEQ ID NO: 48):
DIVLTQSPATLSLSPGERATLSCRASQTGSTSYLAWYQQKPGQAPRLLIYDASKRATGVPARFSGSG
SGTDFTLTISSLEPEDFATYYCHQYYNVPHTFGQGTKVEIKRT

3085 Vllambda 1 (SEQ ID NO: 49):
DIVLTQPPSVSGAPGQRVTISCSGSSSNIGNNYVSWYQQLPGTAPKLLIYGDDQRPSGVPDRFSGSK
SGTSASLAITGLQSEDEADYYCQSYGTFSSFVFGGGTKLTVLGQ

3086_Vk kappa 1 (SEQ ID NO: 50):
DIQMTQSPSSLSASVGDRVTITCRASONISQWLNWYQQKPGKAPKLLIYGASNLQSGVPSRFSGSG
SGTDFTLTISSLQPEDFATYYCQQYYDLPNTFGQGTKVEIKRT

3087 Vllambda 3 (SEQ ID NO: 51):
DIELTQPPSVSVAPGQTARISCSGDNLRHYYVYWYQQKPGQAPVLVIYGDSKRPSGIPERFSGSNSG
NTATLTISGTQAEDEADYYCQTYTGGASLVFGGGTKLTVLGQ

3088_ V1lambda 3 (SEQ ID NO: 52):
DIELTQPPSVSVAPGQTARISCSGDNIGHYYVSWYQQKPGQAPVLVIYSDSNRPSGIPERFSGSNSG
NTATLTISGTQAEDEADYYCQSYNGTYVFGGGTKLTVLGQ

3089_ VK kappa 3 (SEQ ID NO: 53):
DIVLTQSPATLSLSPGERATLSCRASQSVSSSYLAWYQQKPGQAPRLLIYGASSRATGVPARFSGSG
SGTDFTLTISSLEPEDFAVYYCQQGYNSPETFGQGTKVEIKRT

3101_Vllambda 3 (SEQ ID NO: 54):
DIELTQPPSVSVAPGQTARISCSGDSLGSYYVHWYQQKPGQAPVLVIGDDTKRPSGIPERFSGSNSG
NTATLTISGTQAEDEADYYCGSRTGYNNSFVFGGGTKLTVLGQ

3102_ V1 lambda 3 (SEQ ID NO: 55):
DIELTQPPSVSVAPGQTARISCSGDNLGHYYVSWYQQKPGQAPVLVIYDDSDRPSGIPERFSGSNSG
NTATLTISGTQAEDEADYYCGAYAMHMTVFGGGTKLTVLGQ

3127_ Vllambda 2 (SEQ ID NO: 56):
DIALTQPASVSGSPGQSITISCIGTSSDVGAINYVSWYQQHPGKAPKLMIYDVNKRPSGVPDRFSGS
KSGNTASLTISGLQAEDEADYYCGSYTMQVGSYVFGGGTKLTVLGQ
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Figure 2b (Continued)

3128_ Vllambda 3 (SEQ ID NO: 57):
DIELTQPPSVSVAPGQTARISCSGDNIGHYYAHWYQQKPGQAPVWIYDDNDRPSGIPERFSGSNSG
NTATLTISGTQAEDEADYYCQAYTGDGGRVFGGGTKLTVLGQ

3129_ V1lambda 3 (SEQ ID NO: 58):
DIELTQPPSVSVAPGQTARISCSGDNLGSKVVSWYQQKPGQAPVLVIYYDNKRPSGIPERFSGSNSG
NTATLTISGTQAEDEADYYCQSYTFESGSVVFGGGTKLTVLGQ

3130_V1lambda 3 (SEQ ID NO: 59):
DIELTQPPSVSVAPGQTARISCSGDNLGHYYVDWYQQKPGQAPVLVIYADNNRPSGIPERFSGSNSG
NTATLTISGTQAEDEADYYCSSYSQQSMVFGGGTKLTVLGQ

3131_ Vllambda 3 (SEQ ID NO: 60):
DIELTQPPSVSVAPGQTARISCSGDNLGNFYVHWYQQKPGQAPVLVIYEDSNRPSGIPERFSGSNSG
NTATLTISGTQAEDEADYYCSSWDMYRTIFVFGGGTKLTVLGQ

6278_ Vllambda 3 (SEQ ID NO: 109)

DIELTQPPSVSVAPGQTARISCSGDNIGHYYVSWYQQKPGQAPVLVIYSDSNRPSGIPERFSGSNSG
NTATLTISGTQAEDEADYYCQSADNFPFVFGGGTKLTVLGQ

6279_ V1lambda 3 (SEQ ID NO: 110)

DIELTQPPSVSVAPGQTARISCSGDNIGHYYVSWYQQKPGQAPVLVIYSDSNRPSGIPERFSGSNSG
NTATLTISGTQAEDEADYYCQSYTMSDVLVVFGGGTKLTVLGQ

3077_Vk kappa 2 (SEQ ID NO: 120)
DIVMTQSPLSLPVTPGEPASISCRSSQSLLFIDGNNYLNWYLQKPGQSPQLLIYLGSNRASGVPDRFS
GSGSGTDFTLKISRVEAEDVGVYYCQQYSSKSATFGQGTKVEIKRT

3079_Vk kappa 1 (SEQ ID NO: 121)
DIQMTQSPSSLSASVGDRVTITCRASQDISAFLNWYQQKPGKAPKLLIYKVSNLQSGVPSRFSGSGS
GTDFTLTISSLQPEDFATYYCQQAYSGSITFGQGTKVEIKRT

3080_VI1lambda3 (SEQ ID NO: 122)
DIELTQPPSVSVAPGQTARISCSGDNIGNKYVSWYQQKPGQAPVVVIYGDNNRPSGIPERFSGSNSG
NTATLTISGTQAEDEADYYCSSYDSSYFVFGGGTKLTVLGQ
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Figure 3

Variable Heavy Chain Consensus Sequences
(CDR Regions in Bold)

VH1A Consensus (SEQ ID NO: 61):
QVQLVQSGAEVKKPGSSVKVSCKASGGETFSSYAISWVROAPGOGLEWMGGI IPIFGTANYAQKFQGRY
TITADESTSTAYMELSSLRSEDTAVYYCARWGGDGEYAMDYWGQGTLVTVSS

VH2 Cousensus (SEQ ID NO: 62)
QVQLKESGPALVKPTQTLTLTCTFSGFSLSTSGVGVGWIRQPPGKALEWLALIDWDDDKYYSTSLKTR
LTISKDTSKNQVVLTMTNMDPVDTATYYCARWGGDGEFYAMDYWGQGTLVTVSS

VYH3 Consensus (SEQ ID NO: 63):

(1) QVQLVESGGG LVQPGGSLRL SCAASGFTFS SYAMSWVRQA PGKGLEWVSA
(51) ISGSGGSTYY ADSVKGRFTI SRDNSKNTLY LOMNSLRAED TAVYYCARWG
(101) GDGFYAMDYW GQGTLVTVS 5

VH4 Consensus (SEQ ID NO: 64):
QVQLQOESGPGLVKPSETLSLTCTVSGGSISSYYWSWIRQPPGKGLEWIGYIYYSGSTNYNPSLKSRVT
ISVDTSKNQFSLKLSSVTAADTAVYYCARWGGDGFYAMDYWGQGTLVTVSS

VHS Consensus (SEQ ID NO: 65):
OVQLVQSGAEVKKPGESLKISCKGSGYSFTSYWIGHVROMPGKGLEWMGIIYPGDSDTRY SPSFQGQV
TISADKSISTAYLQWSSLKASDTAMYYCARWGGDGEFYAMDYWGQGTLVTVSS
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Figure 4

Variable Light Chain Consensus Sequences
(CDR Regions in Bold)

V1_A1 Consensus (SEQ ID NO: 66):
DIVLTQPPSVSGAPGQRVTISCSGSSSNIGSNYVSWYQQLPGTAPKILI YDNNQRPSGVPDRFSGSKS
GTSASLAITGLOSEDEADYYCQQHYTTPPVFGGGTKLTVLGQO

V1 _A2 Consensus (SEQ ID NO: 67):
DIALTQPASVSGSPGQSITISCTGTSSDVGGYNYVSWYQQHPGKAPKLMI YDVSNRPSGVSNRFSGSK
SGNTASLTISGLOAEDEADYYCQQHYTTPPVFGGGTKLTVLGQ

V1_A3 Consensus (SEQ ID NO: 68):

(1) DIELTQPPSV SVAPGQTARI SCSGDALGDK YASWYQQKPG QAPVLVIYDD
(51) SDRPSGIPER FSGSNSGNTA TLTISGTQAE DEADYYCQQOH YTTPPVFGGG
(101) TKLTVLG

V1_k1 Consensus (SEQ ID NO: 69):

(1) DIQMTQSPSS LSASVGDRVT ITCRASQGIS SYLAWYQQKP GKAPKLLIYA
(51) ASSLQSGVPS RFSGSGSGTD FTLTISSLQP EDFATYYCQQ HYTTPPTFGQ
(101) GTKVEIKR

V1_k3 Consensus (SEQ ID NO: 70):
DIVLTQSPATLSLSPGERATLSCRASQSVSSSYLAWYQQKPGQAPRLLIYGASSRATGVPARFSGSGS
GTDFTLTISSLEPEDFAVYYCQQOHYTTPPTFGQGTKVEIKRT



(SEQ ID NO: 71):

61

123

mancefspvs
etvlarcvky
killwsrikd
snnpvsviwk

wvihggreds
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Figure 5

Peptide Sequence of CD38

gdkpccrlsr
teihpemrhv
lahgftqvgr
tvsrrfaeaa

rdlcgdptik

raglclgvsi
dcgsvwdafk
dmftledtll
cdvvhvmlng

elesiiskrn

lvlilvvvla

gafiskhpcn

gyladdltwc

srskifdkns

igfsckniyr

VVVprwrggqw
iteedygplim
gefntskiny
tfgsvevhnl

pdkflgcvkn

sgpgttkrfp
klgtgtvpcn
gscpdwrkdc
gpekvgtlea

pedssctseil



20/40

Figure 6

Nucleotide Sequence of Chimeric OKT10

Heavy Chain (SEQ ID NO: 72):

caggtggaat
gattttagta
attggagaaa
ttcatcatct
tctgaggaca
caagggactc
gcaccctect
tacttcceeg
accttcececgg
ccctecagea
accaaggtgg
tgcccagcecac
gacaccctca
gaagaccctg
acaaagccge
ctgcaccagg
ccagccccca
tacaccctgce
gtcaaaggct
aacaactaca
aagctcaccyg

catgaggctc

tggtggaatc
gatcctggat
ttaatccaga
ccagagacaa
cagcccttta
tggtcactgt
ccaagagcac
aaccggtgac
ctgtcctaca
gcttgggcac
acaagaaagt
ctgaactcct
tgatctcceg
aggtcaagtt
dgggaggagca
actggctgaa
tcgagaaaac
cceccateccyg
tctatcccag
agaccacgcc
tggacaagag

tgcacaacca

tggaggatcc
gaattgggtce
tagcagtacg
cgccaaaaat
ttactgtgca
cagctcagcec
ctctggggge
ggtgtegtgyg
gtcctcagga
ccagacctac
tgagcccaaa
ggggggaccyg
gacccctgag
caactggtac
gtacaacagce
tggcaaggag
catctccaaa
ggatgagctyg
cgacatacgcece
tceecgtgety
caggtggcag

ctacacgcag

ctgaaactct
cggcaggctce
ataaactata
acgctgtacc
agatatggta
tccaccaagg
acagcggccece
aactcaggcg
ctctactceccce
atctgcaacg
tcttgtgaca
tcagtcttecce
gtcacatgcg
gtggacggceg
acgtaccggg
tacaagtgca
gccaaagggc
accaagaacc
gtggagtggg
gactcegacyg
caggggaacqg

aagagcctct

cctgtgcecage
caggaaaagg
cgacatctcet
tgcaaatgac
actggtttcce
gtccatcggt
tgggctgect
ccectgaccag
tcagcagcgt
tgaatcacaa
aaactcacac
tctteceecee
tggtggtgga
tggaggtgca
tggtcagegt
aggtctccaa
agccccgaga
aggtcagcct
agagcaatgg
geteettett
tettetecatg

cecctgtetece

ctcaggatte
gctagaatgg
aaaggataaa
caaagtgaga
ttattggggc
cttecececectg
ggtcaaggac
cggcgtgcac
ggtgaccgtg
gcccagcaac
atgcccaccyg
aaaacccaag
cgtgagccac
taatgccaag
cctcaccgte
caaagccctce
accacaggtg
gacctgectg
gcagccggag
cctctacage
ctcegtgatg

gggtaaa



Light Chain (SEQ ID NO:

gatatcctga
gtcacctgca
ggacagtctc
cgcttcacag
gaggacttgg
gggaccaagc
tctgatgage
cccagagagg
gagagtgtca
ctgagcaaag

ctgagctege

tgacccagtce
aggccagtca
ctaaagcact
gcagtggatc
cagagtattt
tggacctgaa
agttgaaatc
ccaaagtaca
cagagcagga
cagactacga

ccgtcacaaa
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Figure 6 (Continued)

73):

tcaaaaaatc
aaatgtggat
gatttactcyg
tgggacagat
ctgtcagcaa
acgtacggtg
tggaactgce
gtggaaggtg
cagcaaggac
gaaacacaaa

gagcttcaac

atgcccacat
actaatgtag
gcatcctacce
ttcactctca
tatgacagct
gctgcaccat
tectgttgtgt
gataacgccce
agcacctaca
gtctacgcct

aggggagagt

cagtgggaga
cctggtatca
gatacagtgg
ccatcaccaa
atcctctcac
ctgtcttcat
gcctgcectgaa
tccaatcggyg
gcctcageag
gcgaagtcac

gt

cagggtcagc
acagaaacca
agtcectgat
tgtgcagtct
gttcggtgcet
cttcecegeca
taacttctat
taactcccag
caccctgacyg

ccatcagggc
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Figure 7: DNA sequence of pMOPRH®_h_IgG1_1

TCGCTATTAC CATGGTGATG
AGCGATAATG GTACCACTAC

o

CGGTTTTGGC
GCCAAAACCG

AGTACATCAA
TCATGTAGTT

TGGGCGTGGA
ACCCGCACCT

VL

3 1 TAGCGGTTTG ACTCACGGGG ATTTCCAAGT CTCCACCCCA TTGACGTCAA

ATCGCCAAAC

TGGGAGTTTG
ACCCTCAAAC

ACAACTCCGC
TGTTGAGGCG

GTCTATATAA
CAGATATATT

TGAGTGCCCC

TTTTGGCACC
AARACCGTGG

CCCATTGACG
GGGTAACTGC

GCAGAGCTCT
CGTCTCGAGA

TAAAGGTTCA

AAAATCAACG
TTTTAGTTGC

CAAATGGGCG
GTTTACCCGC

CTGGCTAACT
GACCGATTGA

GAGGTGGGGT

GGACTTTCCA
CCTGAAAGGT

GTAGGCGTGT
CATCCGCACA

AGAGAACCCA
TCTCTTGGGT

AACTGCAGTT

AAATGTCGTA
TTTACAGCAT

ACGGTGGGAG
TGCCACCCTC

CTGCTTACTG
GACGAATGAC

PMORPH® Ig FOR 100.0%

v e o e P A e e e i o e

ATTAATACGA CTCACTATAG GGAGACCCAA
TAATTATGCT GAGTGATATC CCTCTGGGTT

i ot e

GCTGGCTAGC
CGACCGATCG

GCTTATCGAA
CGAATAGCTT

M K H L W F F L
GCCACCATGA AACACCTGTG GTTCTTCCTC
CGGTGGTACT TTGTGGACAC CAAGAAGGAG

L L VvV A A P R
CTGCTGGTGG CAGCTCCCAG
GACGACCACC GTCGAGGGTC

[¥e]
<o

StyIl

~ e e e e e e

A S8 T

W VvV L S QO V E F C R R L A Q

(el
1
3

ATGGGTCCTG
TACCCAGGAC

K G P
CAAGGGTCCA
GTTCCCAGGT

G T A
GGGGCACAGC
CCCCGTGTCC

TCCCAGGTGG AATTCTGCAG
AGGGTCCACC TTAAGACGTC

S vV F P L A P
TCGGTCTTCC CCCTGGCACC
AGCCAGAAGG GGGACCGTGG

A L G
GGCCCTGGGC TGCCTGGTCA
CCGGGACCCG ACGGACCAGT

c L VvV K

GCGGTTAGCT
CGCCAATCGA

S S K
CTCCTCCAAG
GAGGAGGTTC

D Y F
AGGACTACTT
TCCTGATGAA

CAGCCTCCAC
GTCGGAGGTG

S T S
AGCACCTCTG
TCGTGGAGAC

P E P
CCCCGAACCG
GGGGCTTGGC
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Figure 7 (Continued)

v T V S W N S G A L T S G V H T F
1101 GTGACGGTGT CGTGGAACTC AGGCGCCCTG ACCAGCGGCG TGCACACCTT
CACTGCCACA GCACCTTGAG TCCGCGGGAC TGGTCGCCGC ACGTGTGGAA

P A V L Q@ S S G L Y S L S s v v T
1151 CCCGGCTGTC CTACAGTCCT CAGGACTCTA CTCCCTCAGC AGCGTGGTGA
GGGCCGACAG GATGTCAGGA GTCCTGAGAT GAGGGAGTCG TCGCACCACT

v P S S S L G T Q T Yy I C N V N
1201 CCGTGCCCTC CAGCAGCTTG GGCACCCAGA CCTACATCTG CAACGTGAAT
GGCACGGGAG GTCGTCGAAC CCGTGGGTCT GGATGTAGAC GTTGCACTTA

H K P S N T K Vv D K K VvV E P K s C
1251 CACAAGCCCA GCAACACCAA GGTGGACAAG AAAGTTGAGC CCAAATCTIG
GTGTTCGGGT CGTTGTGGTT CCACCTGTTC TTTCAACTCG GGTTTAGAAC

D K T H T C P P C P A P E L L G G
1301 TGACAAAACT CACACATGCC CACCGTGCCC AGCACCTGAA CTCCIGGGGG
ACTGTTTTGA GTGTGTACGG GTGGCACGGG TCGTGGACTT GAGGACCCCC

P S V F L F P P K P K D T L M I
1351 GACCGTCAGT CTTCCTCTTC CCCCCAAAAC CCAAGGACAC CCTCATGATC
CTGGCAGTCA GAAGGAGAAG GGGGGTTTTG GGTTCCTGTIG GGAGTACTAG

PPN

S R T P E Vv T c v v v D> VvV S H E D
14D TCCCGGACCC CTGAGGTCAC ATGCGTGGTG GTGGACGTGA GCCACGAAGA
AGGGCCTGGG GACTCCAGTG TACGCACCAC CACCZGCACT CGGTGCTTCT

BbsI

P E V K F N W Y VvV D G V E vV H N A
145l CCCTGAGGTC AAGTTCAACT GGTACGTGGA CGGCGTGGAG GTGCATAATG
GGGACTCCAG TTCAAGTTGA CCATGCACCT GCCGCACTCTC CACGTATTAC

K T K P R E E Q Y N S T Y R v V
inGl CCAAGACARA GCCGCGGGAC CGAGCAGTACA ACAUCCACGTA CCGGGTGGTC
GGTTCTGTTT CGGCGCCCTC CTCGTCATGT TGTCGTGCAT GGCCCACCAG

S VvV L T v L H ¢ D W L N G K E Y K
AGCGZCCTCA CCGTCCTGCA CCAGGACTGG CTGAATGGCA AGGAGTACAA
TCGCAGGAGT GGCAGGACGT GGTCCTGACC GACTZACCGT TCCTCATGTT

cC K V S N K A L P A P I E K = I S
1601 GTGCAAGGTC TCCAACAAAG CCCTCCCAGC CCCCATCGAG AAAACCATCT
CACGZTCCAG AGGTTIGTTTC GGGAGGGTCG GGGGTAGCTC TTTTGGTAGA



Figure 7 (Continued)
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G Qg P R E P Q v Y T

L P P

CCAAAGCCAA AGGGCAGCCC CGAGAACCAC AGGTGTACAC CCTGCCCCCA

GGTTTCGGTT

S R D E

TCCCGTCGGG GCTCTTGGTG TCCACATGTG
L T K N Q V s L T

GGACGGGGGT
c L V K

TCCCGGGATG AGCTGACCAA GAACCAGGTC AGCCTGACCT GCCTGGTCAA

AGGGCCCTAC

G F Y

TCGACTGGTT CTTGGTCCAG TCGGACTGGA

P 5§ D I A V E W E S

CGGACCAGTT

N G Q P

AGGCTITCTAT CCCAGCGACA TCGCCGTGGA GTGGGAGAGC AATGGGCAGC

TCCGAAGATA

E N N

GGGTCGCTGT AGCGGCACCT CACCCTCTCG

Y K T T P P V L D S

TTACCCGTCG

D G S

CGGAGAACAA CTACAAGACC ACGCCTCCCG TGCTGGACTC CGACGGCTCC
GCCTCTTGTT GATGTTCTGG TGCGGAGGGC ACGACCTGAG GCTGCCGAGG

F F L Y S

TTCTTCCICT

K L T V D K S R
ACAGCAAGCT CACCGTGGAC AAGAGCAGGT

w Q Q G

GGCAGCAGGG

AAGAAGGAGA TGTCGTTCGA GTGGCACCTG TTCTCGTCCA CCGTCGTCCC

N V F
GAACGTCTTC
CTTGCAGAAG

Q K S
CGCAGAAGAG
GCGTCTTCTC

CGCTGATCAG
GCGACTAGTC

cceerecececee
GGGGAGGGGG

~

S C § Vv M H E A L H
TCATGCTCCG TGATGCATGA GGCTCTGCAC
AGTACGAGGC ACTACGTACT CCGAGACGTG

L S L S P G K *
CCTCTCCCTG TCTCCGGGTA AATGAGGGCC
GGAGAGGGAC AGAGGCCCAT TTACTCCCGG

TGCCAGCCAT
ACGGTCGGTA

CCTCGACTGT GCCTTCTAGT
GGAGCTGACA CGGAAGATCA

A A e e s s o s e e s A s o

PMORPH® Ig REV 100.0%
GTGCCTTCCT TGACCCTGGA
CACGGAAGGA ACTGGGACCT

AGGTGCCACT
TCCACGGTGA

N H Y T
AACCACTACA
TTGGTGATGT

PR O R P

CGTTTAAACC
GCAAATTTGG

CTGTTGTTTG
GACAACAAAC

CCCACTGTCC
GGGTGACAGG




Figure 8: DNA Sequence of Ig kappa light chain expression vector pMORPH®_h_Igk 1
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CAGATATATT

GCTTATCGAA
CGAATAGCTT

GCCACCATGG
CGGTGGTACC

CTCTGGTGCC
GAGACCACGG

P S VvV F
CATCTGTCTT
GTAGACAGAA

BbsZ

PPN

CATGGZGATG
GTACCACTAC

ACTCACGGGG
TGAGTGCCCC

TTTTGGCACC
AARACCGTGG

CCCATTGACG
GGGTAACTGC

GCAGAGCTCT
CGTCTCGAGA

pMORPH® Ig FOR 100%
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CGGTTTTGGC
GCCBAAACCG

ATTTCCAAGT
TAAAGGTTCA

AAAATCAACG
TTTTAGTTGC

CAAATGGGCG
GTTTACCCGC

CTGGCTAACT
GACCGATTGA

AGTACATCAA
TCATGTAGTT

CTCCACCCCA
GAGGTGGGGT

GGACTTTCCA
CCTGAAAGGT

GTAGGCGTGT
CATCCGCACA

AGAGAACCCA
TCTCTTGGGT

ATTAATACGA
TAATTATGCT

TGTTGCAGAC
ACAACGTCTG

TACGGGGATA
ATGCCCCTAT

I F P
CATCTZCCCG
GTAGAAGGGC

CTCACTATAG
GAGTGATATC

Q VvV F

CCAGGTCTTC
GGTCCAGAAG
BbsI

TCGTGATGAT
AGCACTACTA

P 38
CCATCTGATG
GGTAGACTAC

D E

GGAGACCCAA
CCTCTGGGTT

ATTTCTCTGT
TAAAGAGACA

K R T
BsiWI
TAAACGTACG
ATTTGCATGC

g L K
AGCAGTTGAA
TCGTCAACTT

TGGGCGTGGA
ACCCGCACCT

TTGACGTCAA
AACTGCAGTT

AAATGTCGTA
TTTACAGCAT

ACGGTGGGAG
TGCCACCCTC

CTGCTTACTG
GACGAATGAC

GCTGGCTAGC
CGACCGATCG

L W I

TGCTCTGGAT
ACGAGACCTA

GTGGCZGCAC
CACCGACGTG

s G T
ATCTGGAACT
TAGACCTTGA
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Figure 8 (Continued)
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GCCTCTGTTG TGTGCCTGCT GAATAACTTC TATCCCAGAG AGGCCAAAGT
CGGAGACAAC ACACGGACGA CTTATTGAAG ATAGGGTCTC TCCGGTTTCA

Q W K v D N A L Q S G N S Q E S
ACAGTGGAAG GTGGATAACG CCCTCCAATC GGGTAACTCC CAGGAGAGTG
TGTCACCTTC CACCTATTGC GGGAGGTTAG CCCATTGAGG GTCCTCTCAC

vV T E Q D S K b s T Y S L S S T L
TCACAGAGCA GGACAGCAAG GACAGCACCT ACAGCCTCAG CAGCACCCTG
AGTGTCTCGT CCTGTCGTTC CTGTCGTGGA TGTCGGAGTC GTCGTGGGAC

T L S K A D Y E XK H K vV Y A cC E V
BlpI

ACGCTGAGCA AAGCAGACTA CGAGAAACAC AAAGTCTACG CCTGCGAAGT

TGCGACTCGT TTCGTCTGAT GCTCTTTGTG TTTCAGATGC GGACGCTTCA

T H Q G L S8 s P VvV T K 8 F N R G
CACCCATCAG GGCCTGAGCT CGCCCGTCAC BAAAGAGCTTC AACAGGGGAG
GTGGGTAGTC CCGGACTCGA GCGGGCAGTG TTTCTCGAAG TTGTCCCCTC

E C

Pmel pMORPH® Ig REV 100%
AGTGTTAGGG GCCCGTTTAA ACCCGCTGAT CAGCCTCGAC TGTGCCTTCT
TCACAATCCC CGGGCARATT TGGGCGACTA GTCGGAGCTG ACACGGAAGA

AGTTGCCAGC CATCTGTTGT TTGCCCCTCC CCCGTGCCTT CCTTGACCCT
TCAACGGTCG GTAGACAACA AACGGGGAGG GGGCACGGAA GGAACTGGGA




Figure 9: DNA Sequence of HuCAL® Ig lambda light chain vector pMORPH®_h_Ig)»_1
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GGGTTCCGAC

Q A N
TCAAGCCAAC
AGTTCGGTTG

CATGGTGATG
GTACCACTAC
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CCCATTGACG
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CGTCTCGAGA

pM Ig FOR
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CGGTTTTGGC
GCCAAAACCG

ATTTCCAAGT
TAAAGGTTCA

AAAATCAACG
TTTTAGTTGC

CAAATGGGCG
GTTTACCCGC

CTGGCTAACT
GACCGATTGA

100.0%

AGTACATCAA
TCATGTAGTT

CTCCACCCCA
GAGGTGGGGT

GGACTTTCCA
CCTGAAAGGT

GTAGGCGTGT
CATCCGCACA

AGAGAACCCA
TCTCTTGGGT

ATTAATACGA
TAATTATGCT

A L

CCTGGGCTCT
GGACCCGAGA

GCTGATATCG
CGACTATAGC

P S V

CCCCCZCGGT
GGGGGAGCCA

K A T
AAGGCCACAC
TTCCGGTGTG

CTCACTATAG
GAGTGATATC

L L L

GCTGCTCCTC
CGACGAGGAG

H

TGATGCACGA

ACTACGTGCT

T L F

CACTCZGTTC

GTGAGACAAG

v C L

TGGTSZGTCT
ACCACACAGA

GGAGACCCAA
CCICTGGGTT

T L L T

ACCCTCCTCA
TGGGAGGAGT

AGTTAACCGT
TCAATZGGCA

P P S

CCGCCCTCCT

GGCGGGAGGA

I &5 D

CATAAGTGAC
GTATTCACTG

TGGGCGTGGA
ACCCGCACCT

TTGACGTCAA
AACTGCAGTT

AAATGTCGTA
TTTACAGCAT

ACGGTGGGAG
TGCCACCCTC

CTGCTTACTG
GACGAATGAC

GCTGGCTAGC
CGACCGATCG

Q G T

CTCAGGGCAC
GAGTCCCGTG

CCTAGGTCAG
GGATCCAGTC

E E L

CTGAGGAGCT

GACTCCTCGA

F Y P

TTCTACCCGG
AAGATGGGCC



Figure 9 (Continued)
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K G D S

S PV K A G

GAGCCGTGAC AGTGGCCTGG AAGGGAGATA GCAGCCCCGT CAAGGCGGGA
CTCGGCACTG TCACCGGACC TTCCCTCTAT CGTCGGGGCA GTTCCGCCCT

v E T T

T P S

K Q@ S

N N K Y A A S

GTGGAGACCA CCACACCCTC CAAACAAAGC AACAACAAGT ACGCGGCCAG
GGTGTGGGAG GTTTGTTTCG TTGTTGTTCA TGCGCCGGTC

CACCTCTGGT

S Y L

CAGCTATCTIG

GTCGATAGAC

S C Qg Vv

GCTGCCAGGT

CGACGGTCCA

T E C

ACAGAATGTT
TGTCTTACAA

GCCTTCTAGT
CGGAAGATCA

S L T

E Q W

K S H R S Y

AGCCTGACGC CTGAGCAGTG GAAGTCCCAC AGAAGCTACA
TCGGACTGCG GACTCGTCAC CTTCAGGGTG TCTTCGATGT

T H E

CACGCATGAA
GTGCGTACTT

CATAGGGGCC
GTATCCCCGG

TGCCAGCCAT
ACGGTCGGTA
100.0%

G 8 T

GGGAGCACCG
CCCTCGTGGC

CGTTTAAACC
GCAAATTTGG

CTGTTGTTTG
GACAACARAAC

v

E K T Vv A P
BbsI

TGGAGAAGAC AGTGGCCCCT

ACCTCTTCTG TCACCGGGGA

CGCTGATCAG CCTCGACTGT
GCGACTAGTC GGAGCTGACA
pM Ig REV 100%

CCCCTCCCCC GTGCCTTCCT
GGGGAGGGGG CACGGAAGGA
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Figure 10
| Designation: Format Affinity Maturation Heavy chain from: Light chain from:

MOR06183 Fab/lgG1 new H-CDR2 MORO06183 MORO03087 (parental)
MORO06184 Fab/lgG1 new H-CDR2 MORO06184 MOR03087 (parental)
MOR06185 Fab/lgG1 new H-CDR2 MOR06185 MORO03087 (parental)
MORO06186 Fab/igG1 new H-CDR2 MORO06186 MORO03087 (parental)
MORO06187 Fab/igG1 new H-CDR2 MORO06187 MOR03087 (parental)
MOR06188 Fab/lgG1 new H-CDR2 MORO06188 MORO03087 (parental}
MORO06189 Fab/lgG1 new H-CDR2 MORO06189 MORO03087 (parental)
MOR06190 Fab/IgG1 new H-CDR2 MOR06190 MORO03087 (parental)
MOR06192 Fab/igG1 new H-CDR2 MOR06192 MORO03087 (parental)
MOR06195 Fab/lgG1 new H-CDR2 MORO06195 MORO03087 (parental)
MOR06197 Fab/lgG1 new H-CDR2 MORO06197 MORO03087 (parental)
MORO06200 Fab/lgG1 new H-CDR2 MOR06200 MORO03087 (parental)
MOR06201 Fab/ligG1 new H-CDR2 MORO06201 MORO03087 (parental)
MOR06204 Fab/lgG1 new H-CDR2 MORO06204 MORO03088 (parental}
MORO06214 Fab/lgG1 new H-CDR2 MOR06214 MORO03088 (parental)
MOR06278 Fab new L-CDR3 MORO03088 (parental) MOR06278

MOR06279 Fab new L-CDR3 MORO03088 (parental) MOR06279

MOR06347 1gG1 new L-CDR3 MORO03088 (parental) MOR06278

MOR06348 IgG1 new L-CDR3 & H-CDR2 MOR06214 MOR06278
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FIGURE 11: CD38-expression analysis of Lymphocytes and Erythrocytes
A: MOR 3087

B: MOR 3088
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Figure 12: CD38 expression analysis of Lymphocytes and Erythrocytes
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Figure 13: Overview Cross-Reactivity Anti-CD38 Antibodies

_ Human Rhesus Cynomolgus Marmoset
Species/Tissue:
PBMCs Erythr. | PBMCs | Erythr. | PBMCs | Erythr. | PBMCs | Erythr.
Anti-CD38 MAbs:
3076 + n.d. - - - - - -
3077 + - - - - - - -
3078 + nd. - - - - - -
3079 + + - - - - - -
3080 + +/- + - + - - -
3081 + n.d. - - - - - -
3085 + n.d. - - - - = -
3086 + n.d. - - - - - -
3087 + +/- + + + + + -
3088 + - + + + + + -
3089 + n.d. - - - - - -
3101 + n.d. - - - - - -
3102 + n.d. - - - - - -
3127 + n.d. - - - - - -
3128 + n.d. - - - - - -
3129 + n.d. - - - - - -
3130 + n.d. - - - - = =
3131 + n.d. - - - - - -

+: positive staining
+/-: weak positive staining
- . negative staining
n.d.: not determined
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